SECTION  II
OPTICAL PROPERTIES  OF BODIES
CHAPTER   I THEORY OF LIGHT
i. Mechanical Theory.—The aim of a theory of light is to deduce mathematically from some particular hypothesis the differential equation which the light vector satisfies, and the boundary conditions which must be fulfilled when light crosses the boundary between two different media. Now the differential equation (12) on page 169 of the light vector is also the general equation of motion in an elastic medium, and hence it was natural at first to base a theory of light upon the theory of elasticity. According to this mechanical conception, a light vector must be a displacement of the ether particles from tlicir positions of equilibrium, and the ether, i.e. the medium in which the light vibrations are able to be propagated, must be an elastic material of very small density.
But a difficulty arises at once from the fact that light-waves are transverse. In general both transverse and longitudinal vibrations are propagated in an elastic medium; but fluids which have no rigidity are capable of transmitting longitudinal vibrations only, while solids which are perfectly incompressible can transmit transverse vibrations only. The fact that the heavenly bodies move without friction through free space would point strongly to the conclusion that the ether is a fluid, not an in-
. 259; so that the effective thickness is the difference between the thickness of £ and the sum of the thicknesses of the wedges A and A'. This construction, that of the Soleil-Babinet compensator, is shown in Fig. 80. In the wedges A, A' the principal axis is parallel to the edges of the wedges; in the plate B the principal axis is perpendicular to the edge and parallel to the surface. It is convenient to have one plate, for example A', cemented to B, while A is micrometrically adjustable. For a suitable setting of the micrometer and the analyzing nicol the whole field is dark.
